en years ago, India officially declared itself a nuclear weapon state and announced its intention to develop and deploy a nuclear triad. Today, the sea-and land-based legs of its triad remain under development, and its fighter bombers constitute the only fully operational leg. Despite its slow pace, India's nuclear program continues to grow: India is developing a three-stage land-based ballistic missile, a nuclearpowered submarine, and a potentially nuclear-capable cruise missile.
In August 2008, India completed a Safeguards Agreement with the International Atomic Energy Agency for inspections of its civilian nuclear facilities. 1 The deal will allow India to import nuclear technology from countries that are party to the Nuclear Non-Proliferation Treaty (NPT)-even though India is not. This undercuts a long-standing principle of denying nuclear technology to countries that have not signed the NPT and also allows India to free up domestic uranium reserves for use in military reactors to produce plutonium for weapons in its emerging triad of nuclear weapons delivery platforms.
All Indian nuclear delivery systems are dual-capable (they can carry either nuclear or conventional warheads) and their operational statuses are ambiguous. This not only makes the size, composition, and operational status of India's nuclear arsenal difficult to determine, but also has troubling implications for stability on the subcontinent. In a war with Pakistan, for example, an Indian launch of conventionally armed ballistic missiles could be misidentified as incoming nuclear warheads, triggering a retaliatory nuclear attack from Pakistan.
India has said that its nuclear doctrine is "based on the principle of a minimum credible deterrent and no-first-use as opposed to doctrines or postures of launchon-warning," stipulating that India's nuclear policy includes a "rejection of an arms race or concepts and postures from the Cold War era. 5 The Jaguar IS/IB, known as the Shamsher ("sword"), was nuclear capable when deployed by both Britain and France. Four operational squadrons have approximately 76 Jaguar IS variants; we estimate that two of the squadrons have a secondary nuclear strike mission. The Hindustan Aeronauticsassembled, Soviet-origin MiG-27 Flogger, known as the Bahadur ("valiant"), may also have a nuclear strike mission, although evidence is scarce and circumstantial. (For more about India's nuclear-capable aircraft, land-based missiles, and naval weapons, see the Nuclear Notebooks of September/October 2005 and July/August 2007.)
Land-based missiles. India has four land-based, nuclear-capable ballistic missile types either deployed or under development: The short-range Prithvi I has been deployed since 1998; the shortrange Agni I and medium-range Agni II were declared operational, but reliability issues with both missiles have delayed their full operational service; and the longer-range Agni III is under development. The slow maturation of the land-based leg of India's triad has prompted the government to reorganize missile production to deliver more missiles in a shorter time. Of the three Prithvi versions that comprise the bulk of India's ballistic missile force, only the Prithvi I (the army version) is identified by the CIA as having a nuclear role. The missile is 9 meters (30 feet) long and about 1 meter (3 feet) in diameter, weighs 4,000 kilograms, and has a range of 150 kilometers (93 miles). Due to the missiles' small size, it is difficult to identify Prithvi bases as well as which Prithvis are nuclear; Prithvi missiles are deployed with the 333rd and 355th Missile Groups, but nothing is known about deployment areas.
The two-stage Agni I has been tested to a range of 700 kilometers (435 miles). The Agni III is a two-stage, solid-fuel missile of 17 meters (56 feet) in length, 2 meters (7 feet) in diameter, and a launch weight of 50 metric tons. The Agni III has a range of 3,000 kilometers (1,860 miles) and is said to be rail-mobile. India has testflown the Agni III three times. missiles anytime soon. Perhaps more importantly, MIRVed missiles would seriously challenge the credibility of India's minimum deterrent doctrine. Naval weapons. India is developing two naval weapon systems for the sea-based leg of its nuclear triad: the Dhanush ("bow") and Sagarika ("oceanic") missile systems. In March 2007, the navy successfully test-fired for the fourth time the dual-capable Dhanush, a sea-based surface-launched ballistic missile, which may soon become operational. Its utility, however, is compromised by its short range of 350 kilometers (220 miles); the vessel carrying the missile would need to be close to enemy shores to reach land targets, making it highly vulnerable to detection and counterstrike.
The Sagarika is a submarine-launched ballistic missile with a range of approximately 300 kilometers (190 miles), according to U.S. intelligence. 8 A version of the Sagarika, the K-15, was test-launched on February 26, 2008 from a submerged platform near Visakhapatnam on India's east coast. Media reports tagged the range at 700 kilometers (435 miles). 9 India currently has no delivery system for the Sagarika; the DRDO has said that the K-15 will be integrated with the Advanced Technology Vessel (ATV), a nuclear-powered submarine that India has been working on for more than 20 years. 10 One source said five ATVs are planned-an interesting number, given that the U.S. intelligence community has stated China might build five nuclear-powered ballistic missile submarines. 11 Rumors of a 2008 launch seem dubious. India has also leased a Russian nuclear-powered Akula-class attack submarine for delivery in September 2009.
Cruise missiles. In 2007, the Advanced Systems Laboratory (ASL) in Hyderabad began developing an intermediate-range land-attack cruise missile known as the Nirbhay ("fearless"). The subsonic cruise missile, described by India's Telegraph as similar to the U.S. Tomahawk sea-launched cruise missile and the Pakistani Babur cruise missile, will have a range of 1,000 kilometers (620 miles) and allegedly be capable of carrying 24 types of warheads. 12 It is unclear whether the missile will be nuclear-capable, but if it is being developed in response to Pakistan's Babur, then we suspect the Nirbhay might also have a nuclear capability. The ASL director said, "The need was felt for a subsonic cruise missile that will be capable of being launched from multiple platforms in land, air, and sea. Crude prices soared from below $100 per barrel to $147 in July and then fell back to below $100 a barrel in September. The ongoing U.S. mortgage crisis has turned into an economy-wide liquidity crisis and now a worldwide economic crisis. In September, a pair of hurricanes slowed U.S. oil production and refining, which resulted in gasoline shortages across the southeastern part of the country.
U.S. voter concern about high gasoline prices has transformed this year's presidential election into a search for painless energy solutions with proposals to increase drilling and the production of biofuels, increase taxes on oil companies, punish speculators, and build more nuclear plants. Yet no one is seriously talking about the world's flattening oil production, the likelihood of declining oil imports, the near certainty of much higher gasoline prices, or how we adjust to a world without cheap, abundant oil.
Alternative, renewable energy sources -solar, wind, tides, and biofuels-as yet provide only a tiny fraction of our energy needs. As the peaking of world oil production becomes more and more evident, our society will have to get by with considerably less energy, particularly from oil, in the next few decades, until new energy technologies can be brought into production and energy efficient forms of existing technologies become more widely adopted. < Rethinking personal sacrifice continued from p. 14
